PCB-induced inhibition of the vesicular monoamine transporter predicts reductions in synaptosomal dopamine content.
Both Aroclor mixtures and individual non-coplanar polychlorinated biphenyl (PCB) congeners reduce dopamine (DA) concentrations in cells in culture and in the brains of developing and adult laboratory animals. These reductions may involve inhibition of the dopamine transporter (DAT) and the vesicular monoamine transporter (VMAT) responsible, respectively, for the uptake of extracellular DA and the packaging of nerve terminal cytosolic DA into synaptic vesicles. However, the relative contribution of each monoamine transporter to the PCB-induced reductions in tissue DA has not been determined. Accordingly, we exposed striatal synaptosomes from adult rats to individual PCB congeners, a commercial mixture of PCBs or known monoamine transporter inhibitors; measured synaptosomal DA; and related these changes to media DA and concentrations of 3,4-dihydroxyphenylacetic (DOPAC). PCB-induced elevations in media DA concentrations are not sufficient to explain the reductions in tissue DA because known DAT inhibitors elevate media DA to a much greater extent than PCBs and yet induce similar decreases in tissue DA concentrations. On the other hand, PCB-induced elevations in DOPAC, reflective of increases in nerve terminal cytosolic DA, are sufficient to explain the reductions in tissue DA, because a known VMAT inhibitor elevates DOPAC and reduces tissue DA to an extent similar to that seen with PCBs. Taken together, these results suggest that elevations in DOPAC, reflective of increases in nerve terminal cytosolic DA due to VMAT inhibition, rather than elevations in media DA due to DAT inhibition, are largely responsible for the observed decreases in tissue DA content.